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ree Hall Effect in Salld Gelliem, lbeabim Fakidov and B. U 
(Phyedtal, 2 Socpeenin sit, 7, (5/6), 677-678).—[Ln German. ? the fall 
srueetan Fs solid gallium is normal and has the value — 6-3 > 10 ‘cys, 
units. ot with the akc len is 12, which is of the 
right hee lof # supreconductor.—N. B. 
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LASAREW, B..Gs “ 
On the fagnetic Susceptibirity of Metallic Cerium and Pprascodymium. 
L. F. Werestschagin, L. W. Schubnikow, and* 3B, G. Lasarew (Paysikal. 2. 
Soxjetunion, 1936, 10, 5), 616-624). --(In German) Values of the ei 
magnetic susceptibilities, vs of cerium ani praseolymiun were determined a 
at temperatures between about 15° and 296° abs. ‘The results show taat, 
contrary to the conclusion of Janus and Dronin (Sowjet. Phys., 1936, 9, 
72) the value of ; for cerium does not obey the Curie-Weiss law. At low 
temperatures, the curve connecting 1/. with T for cerium departs increasing- 
ly from that corresponding to the Curie law, ag the temperature is reduced. 
No marked hysteresis was shown by cerium at 103 ~200° abs. as found by 
Trombe (Compt. rend., 1934, 198, 1591), Values of ~ for praseodymiun obey 
the Curie-Weiss law, and give the value ofO: oO ~eedsSvGs Ps 
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Magnetic moment of the proton. B.G. LAasaRgy_ 
and L. V. Scnunsixov (Physikal. 2. Soviotiinion, 
1037, 14, 446—457; cf. thie vol., 121).—The mag- 
netic moment of the proton deduced from messure- 
ments of the magnetio susceptibility of Hy at 1-76° 
and 2-18° abs. is 2-7 nuclear magnotona with error 
<10%. : 0. D.8. 
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Change of “lectromesistance of Zinc and Cadmium Monocrystais in a 
Magnetic Field. Sow. Phys. 13, 130, 1938. 
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At the aame time a continuous current, amall : 
eof the A.C., was passed through the wire. By 
rent galvanometer, messurementa were made of ' 


supraconductor a4 depending on the strength of 7 
ceo current waa imposed on the sinusold of the ‘| -e8@ 
rent became asymmetric; on increasi 71, 
han the critical value in the first half peri BA iaded 
the critical valuo in the second half period. Ry "13@@ 
C,, it became greater than the critical value in the - 
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ee a| : “y Lazarev, A. A. Galkin, and W. 1. Khotkevich (J. Physics (C8.9.8.), wal, -@@e 
a @ (4), 380).{In English}. Brief abstract of a paper preented at a Con- -e 
ai ference on Low-Temperature Physics, Moscow, 1941. The inveatigations ° 
at were cal out on thallium. Owing to ite fow critical Geld, measure- -@@ 
a} fete can be made at Pie - in a are filled with ges Hi. ee) 
LF. currents were passed ag ucting wire (max. frequency : 
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; . - ‘The guignetic behavigur of supraconducting alloys ot. 
J. Phys, U.S.S.R., 6, 3-4, pp. V1G-119, 1942. ~The! 
critical fields and temperatures of the alloys coincide ! 
with those for Sn. Very small particks of Sn which 
could change the critical flelds are not present in the 
alloys in any noticeable quantity. In fow ticlds the | 
curves for the magnetic moment of the investigated | 


| 
alloys, and even of the alloy containing 10°4 of Sn, do ‘ 
not differ from the curves for the pure supraconductor. « | 

' 
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Physico-Tech. Inst., Acad. of Sci. of the Ukrainian SSR, Kharkov, cl9hl. 
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LAZAREV, B. Ge 


"Apparatus for Obtaining Temperatures Lower than 0.8°K »" Zhur. 


Esper. ie Teoret. Niz., 12, No 11-12, 19h2. 
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Be *Meecarements at Low Temperatures and High Pressures. I. —Developezent Bera 
a Method of Obtaining High Pressures at Low Temperatures. 1. Jazarev —— 

and L. Kan (ZAur. Ekaper. Teoret. Fisiki, 1044, 14, (10/11), 430-447). (Ti 

Russian.) The usual methods of obtaining high pressures aro not applicable 

for work at very low temps., owing to phase changes that take place in the 

liquid or gascous medium which transmits the pressure. L. and K. utilized 

the property of expansion on solidification of water, bismuth, antimony, cr 

gallium, to obtain s high pressure inside « 5 ially designed cylinder, which 

contained the specimen to be investigated. The main body of the hea 

was made of beryllium bronze, and the pressure was measured by the declension 

of a mirror operated from the cylinder and precalibrated by means ofastandan! 

pressure gauge. After obtaining tho pressure, required, the whole apparatus 


jie wan immersed in the cooling receptacle. By using water for the expanding 
= medium, a pressure of 1750 kg./sq.mm. ( 3-2 3%) was obtained at the temp. 
of Jiquid helium. and by plotting the piT diagram, water-ice phase pour 
changes were obtained with » high accuracy.—V. RK. 
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"Some Experiments on I. Xhotkevich, 3 PP- 


Lazarev, 4. A» Galkin, V- 


"CR Acad Sci" Vol LV, No 9. 
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Studies of tin and thallium wires 0.1 - 0.2 mm in 


Physico-Tech. Inst. Acad. Sci., Kharkov, -196-. ; 
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Some Investigation of superconductors. BLT. 
Verxin and §,G. Lasatey: Trrest. Akad. Nauk S.5.5.R., 
Ser, Fis. 12, 948) .--Since superconductors be: 
have like normal metals at frequencies smatler than 10" 
cycles (A = 1mm.), it was presumed that a min. quantum 
energy With Pers we \Q"! a is necessary to excite the 
metal and that in light © ected oF transmitted through @ 

fine should appear 
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user /Elestricity Sep 48 
Supersconductivity 
Tantalum 


_ “gone Partioulars of the Superconductivity of 
Tantalun,” B. G. Iazarev, V. I. Xhotkevich, 

- Phys-Tech Inat, Acad Sei Ukrainian SSR, 5 pp 
"Zhur Ekaper 1 Teoret Fiz" Vol XVIII, No 9 


Preliminary research on guperconductivity of 


tantalum demonstrates high superconductivity of 
‘this metal under various lattice distortions. 

Shows anumilous superconduoting properties of 
tantalum as representative of solid superconductors. 
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Oscillography of the curve of perturbation of supercon= 
ductivity by currents of acoustic frequencies. A. A. Gal- 
kin and Be G. Lazarey. Zhure Eksptl. u Teoret. Fiz. (de 
Exptl. Theoret. Phys.) 18, 833-6(1948) --An upper Limit 

for the time r reauired for the transition from the normal 
to the superconductive state was obtained, for Su, by oscil- 
Lograms of the voltage V at frequencies up to 20,000 hertzes- 
At 3e7LCKe, L-e- somewhat above the transition temp. the 
oscillogram is very nearly ginusoidal. Below the transition 
tempe, at 8.4°K., the sample is superconducting during 

the time intervals when the current intensity is below crite, 
and is nomal when the current is above crit. In this case, 
the oscillograms $8 tions corresponding 

to ¥ = 0. At cons the width of the 
horizontal portions 2 asing temp. 
Transition from one 8 her accompanied by 

a steep jump of Vv, From its steepness, at 20,000 hertzes, 
it can be concluded with certainity that r /. 2X 10-" sec. 
Further, the min. velocity of spreading of the boundary 
between the nopnal and the superconducting phase can 

be estd. to 10° eme/S2Ce y, Thon 


Sor “ore, “kre Acad. Sei., 19:8 - Sel*n ond Prize, 1950, publ. 
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Effect of shape on the olectrical resistance of single 
crystals of bismuth in a etic field. E. S. Borovik and 
BG. Lararey, (Acad, Sci. Ubrain, S.S.R.. Kharkov). 
Doklady Abad! "Nauk S.S.S.R. 62, 611-14(1918).—A ne 
method is given for the expt.. deta. of the length of the free ! 
path of electrons in Bi by showing the effect of the shape of a 
sample on the form of the rotation diagram while measuring 
the resistance in the transverse magnetic fell. ff the re- 


ststance of a sample in the shape of a lumina changes during - . : 7 
its rotation about an axis in the direction of the current, Yalue obtained for sample No. 3, which way refined by 5- 


the length of the free path of the electrons is equal to its fold erystn., indicates, pouibly, cnisotropy of the mean free 
thickness, The effect of the crystallographic anisotropy pathina Bicrystal, The length of the free path could be 
is excluded by making a monocryst. sample in the shape of _ more precisely detd. by considering the mechanism of the 
a thick rol joined to the lamina, Rotation diagrams for 3 4: observ.d effect, but its order of magnitude is comect. 
samples differing in orientation aad degree of purity show Elfen H. Dunlap 
the same effect, As the temp. is lowered, the curves for 

the rod parts of the samples deguncrate to a straight linc, 

owing to the lsotropy of the residual cesistance. At HH. 

temp. there are only traces of crystallographic anisotropy 

in the curves for the Jamina. The min. in the rotation dia- 

gram 's intensified as the temp. ki lowered. The length of 

the free path is assumed to becom: equal to the thickness of 

the lamina at the temp. at which the min. stops changing + 

rapidly. Sample nos., length of free path at the given 

temps., and Zength of free path at 0° ure: no, 1, 0.1 mm. 

at4.2°K., ~10-%em.; no, 2, 0.1 mim. at 20.4°K., ~1078 

em; no. 3, 0.5 min, at ~8°K., ~3 & 107% cin. The 
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is GLX 10%, The experimental Value reaasured a6 EP K. 
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—Magactis properties of tin at low temperatures, 1, 1. 


Verkin, Bo G. Lazarey, and N.S. Rudenkg. Doklady 
Akud, Nauk SOON RA, 69, 7774 Jim dtngle crystals 
of Sit 2K, show very strongly the de Haas-van Alphen 
effect af periodic variation at the diamagnetic moment 
awith the mapguctic field, originally established for Bi, 
but stboequently olverved alka for Zn (Marcus, CLA, 
ALOIS). Phis behavior of Sis closely related (oy the 
: anomatios of the variition of the ele, resists ina inag. 
. metic held (of, preceding absir.) and fo the Intitikaw- 
de Las effeet of periodic variation of the cleo. resistance 
Ga taetie dich! My meastrentents of the couple acting 
Ona erystd ple bine homogeneous magnetic field, the 
difference of the ce ce netie susceptibilities atony the main 
NES sind poespe Has thereto, fur aerystal with jts qita- 
feriary avis by inthe plane af the held, decreases bya 
factor of 3 hetween Yes and LOTR. A complex perindicity 
of Cee suceptibilities appeared at 27. The efeet js : 
Mees. when Che msetie vector is chee to the quaterivury . 
wer. The period and the unplitude of the oscillations 
inerease with Hy as for Miand Zu. dn thee nyse of TP oo 
SHOOT the Sreqneney of the escihitions is ninety 
€ xtester for Sn than for Bior Zn. My anadysis of the 
frequencies, the ne. of free electrons per atau, tee ponibbe 
for the de Deres-van Mphen effect, is ahout ign fines 
Rieter Chonan Bier Zn. Por Ri, Perio Heity of the hinge 
wee dae tpt pabality wo observed) alse ithe ease of the 
frigouad ants perpenticnber te the Mrapaedts held, contrary 
to Schocnbery (CL$. 33, SSGT 9. A mumetic periodicity 
effect won oinervel ales in single crystal. af Me. 
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“SOME PROPERTIES OF SOLUTIONS OF He’ IN He*. Tl. 
THE SHIFT OF THE A POINT AND SOME PECULIARITIES 
OF THE TRANSFER BPFECT. B. N. Esel’s00, B..G. 
_Lasarey, sad 1. M. Lifshits. Zar, Kbsptl’. i Teoret. Fis. 
20, 748-50{1950) Aug. (In Russian) 


Cewhw Ch 


t 


th Part [ (Zhur. Eksptl’. | Teoret. Fis. 20, 742(1950)) the 
preparation of 0.63 and 1.9% solutions of fe" la Ha* was 
described, The lowering of the temgerature of the A 
transition (a the 1.5% solution wes found to be 0.09°. With 
these solutions, several properties of the transfer effect la 
the Me fi {lim were observed end theoretically explained. 
(auth) 
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LAZAREV,. B. G. 
USSR/Physics ~ Superconductivity Oct 50 : 


"Certain Peculbarities of the Transition to the Superconducting State I," 
A, A, Galkin, Ye. 3S. Kan and B. G. Lazarev, Physicotech Inst, Acad Sci Ukrainian SSR, 


"Zhur Eksper i Teoret Fiz" Vol XX, No 10, pp 865~870. 


Shows resistance of metal in region of transition from normal state to superconducting 
state is not monotonic function of temperature. Investigates influence of magnetic 
field on nature of this phenomenon. Effect observed is possibly connected with kinetics 
of transition, Submitted 16 Mar 50. 


PA 169192. 
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USSR/Physics - Superconductivity Nov 50 


"Certain Peculiarities of the Transition to the Suoerconducting State, II," 
A. A. Galkin, B. G. Lazarev, P. A. Bezuglyy, Physicotech Inst, Acad Sci Ukrainian SSR 


"Mhur Eksper i Teoret Fiz" Vol XX, No 11, pp 987-99) 


Uses independent methods to determine velocity of displacement of boundary between 
normal and superconducting states (v is about 1,000 an/sec). Shows this velocity 
differs when superconductivity is disrupted by constant and variable magnetic 
fields. Submitted 30 Mar 50. 
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-LAQABEV, B. G. 


Magnetic properties of antimony at low tempdratures. BI. Verkin, B._G. 
Lazarey, and_N. S. Rudenko (Phys. Tech. Inst. Acad. Sei. Ula. S.S.R., Kharkov). 


zhur. Eksptl. Teoret. Fiz. 21, 658-9(1951); cf. C.A. 45, 93181.—- In single 
crystals of Sb, suspended with the 3rd-order symmetry axis perpendicular to the 
suspension axis, and one of the binary axes along the suspension, periodic 
variation of AY ™%/ ~ XL (difference of magnetic susceptibilities parallel 
and perpendicular to the trigonal axis) with the magnetic field H (measured 

by the couple acting on the suspended crystal in a homogeneous magnetic field, 
forming an angle ¥ with the 3Jrd-order symmetry axis in the horizontal plane) 
manifests itself only weakly at 4.2°K., but is distinct at 2,040K.; et Y= 53% 
the effect begins to appear at H~~9500 oersteds, and the amplitude of the 
oscillations increases with H, becoming 150 oersteds at H = 11,000, and 250 
oersteds at H = 14,000. At const. H= 13,400 the oscillations of the couple are 
large around ¥ = 45°, and diminish towards ¥ = 0° and 90°, Shoenberg's (C.A.44, 
5165g) repeated failure to detect the effect in Sb at 1.40K, could be due either 
to insufficient H or to too large intervals. 


N. Thon 
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LAZAREV, BeGe 


Resistance at Low Temperé- 21 Dec 51 


' yssR/Physics - 
_ _tures 


ning the Minimum Resistance of Mag- 


emperatures," L. §. Kan, B. G- 


'proplem Concer 
nt, Acad Sci Ukrainian SSR 


nesium at Low T 
Lazarev ; Phys-Tech I 
‘Dok Ak Nauk SSSR” Vol LXXXI, No 6, pp 1027-1029 


5 of expts bY the 
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° in the metal. 
A. Leontovich 3 Oct 5i- 
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-‘ygsr/Physics - Helium II Nov 52 


-"Wew Peculiarities of Transfer Fffect of He II Film," 
B. N. Yeselson end B. G. Lashkarey, Phys Tech Inst, 
Acad Sci Ukrainian SSR 


"Zhur Eksper i Teoret Fiz" Vol 23, No 5, pp 552-563 


Subject effect is studied under best obtainable condi- 
tions. Dependence of transfer velocity on height of 
film and on procedure of filling of flask with He was 
established. It was shown that velocities of inflow 
and outflow are different. Further expts are under 
way. Indebted to M. I. Kaganov and S. A. Shigimago. 
Received 16 Feb 52. 
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“ - wser/ Physics | "Isotopes 


guthors st Esel'gon B, N, and Lazarev, B, Gs, fet. Memb, of Acad, of Sc. 
ee vents TORE : 
: Gitle - Mee 5 Solidification of helium isotope mixtures 


Periodical Dokl. AN SSSR, 97, Ed. 1, 61 = 64, duly 1954 


i Abstract :. Data are presented on the solidification point of pure Hell as well 
as helium isotope mixtures obtained bya previously described method, 
investigation procedure are 


‘The experimental installation and the 
in graph) make it vossible to 


described, The data obtained (show 
evaluate the nature of ‘the stractural diagram for liquid end solid 
phases of the He2 - Hel system, The pressure at which helium 
solidifies was recorded with greater accuracy oy means of two mano~ 
meters the indications ‘of which coincided with each cther only as 

_ long as the helium remained in liquid state. Mine references: 3 


USSR, 4 USA, 2 German. Graphs, drawing. 
“"Enstiiution : “Acad, of Se, Ukr-S8R, Physico-Technical Institute 
Submitted +. Harch ‘25, 195 
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Lntancy, 8G. 
USSR/Sol4d State Physics - Mechanical Properties of Crystals and Polycrystalline 
; Cempounds, EB-9 


Abst Journal: Referat Zhur ~ Fizika, No 12, 1956, 34862 

Author: Garber, R. I., Gindin, I. A., Kogan, V. S., lazarev, B. G. 
Institutions None 

Title: Investigation of Plastic. Properties of Beryllium Monocrystals 
Original Periodical: Fiz. metallov i metallovedeniye, 1955, 1, No 3, 529-537 


Abstract; Specimens made of Be (99.74) were subjected to single-axis compression at 
temperatures from ~253 to 800°. The speed of deformation was constant (0.03 mr/ sec). 
At higher temperatures, the testa were performed in vacum. The specimens were shaped 
as rectangular parallelopipsds. The axis of the compressing forces was in the plans 
of the base (001). Over the entire temperature range, the deformation of Be was ac- 
companied by the appearance of twin streaks. The twins occurring at -253 ard 196°, 
were characterized by small thickness (2-4 mu) owing to the considerable reinforcerent 
on their boundaries with the mother crystal. At higher temperatures, thicker streaks 
ere formed. When the individual streaks merge with each other, the entire volume of 
the crystal is transformed into the twin state without damage to its solidity. The 
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: 62 
Abst Journal: Referat Zhur - Fizika, No 12, 1956, 348 
rev, B. Ge 
Author: Garber, R. I., Gindin, I. A., Kogan, V. S., Lazarev, 


Institution: None Z 
stals 
Title: Investigation of Plastic Properties of Beryllium Monocry 
: N 29-537 
Criginal Periodical: Fiz. metallov i metallovedeniye, 1955, 1, No 3,95 


tate is related t2 
into a fully-twinned 8 Pa aes 
; £ of the Be monocrystel particularly easy to ¢ 
pepe eg ecieed twinning in the (102) plane, werd f twins ee (102), one 
the eee ao aaa auave In addition to the principel system are oe elippias of 6 
fect at . ; rear ta the (101) and (103) planes. The aserti specimen. In acme 
Se na. eaberantieliy on the temperature and oreo the plasticity of Be, which i0- 
ep nm at @ ° my die 
cs dipping is observed eve: 0 (S$ = 26%) and 
Se oicaly with temperature, eer: 800° vas ee character= 
. at 600°, and increases 8g ed, and their de- 
eee eer of monocrystals of beryllium are seers (apo y ana 01) 
aes ta erature . The yield point when slipping ase to 800°. 
tome ioraiseee py approximately + times when heated from 
P = 
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\ ae et : $37,311.31 : 48.7 1. 
x 43, The effect of Boles ia a crystal tattice on the {5° 
electric resistance ofa metal. B. G. Lazanev AND | 
+O, N. OVCHARERKO, Dokl. skid Nia SSSR, 10, 
| No. 5,.875-8 (1955) In Russian. 
“""TyJs pointed out that holes may bs foc 
> -fattice by, heating it to a fairly high temper 
then “frozen” in the lattice by rapid cooling to & 
temperature at which the hole diffusion coefficient 
ig small. . The holes will then cause an additional 
, electric resistance. Measurements wero made on © 
gold and platinum wire heated electrically fo various - 
temperatures. T he relations obtained aro in agrte-- 
- ment with the theoretical formulae, thus favouring 
- the hypothesis that holes actually exist, and that the 
: i is not due to deformations arising . 
on cooling, which would give a different relation, - 
i rance of -holes from the metal on 
“temperatures is in accordance 
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a paper submitted at the International Conference hys 
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Caregery + uSSR/Solid State Fhysics - Merphol-:gy cf Crystals. Crystallization E-7 


’ mee Barz 


Abs Jour ; Ref Zhur - Fizika, Ne 2, 1957 No 3932 


Author : Aleksamirsv, B.N., Verkin, BI.» lazarev, BG. 


Inst + Puysieotechzical Jastitute . Academy of Sciences Ukrainian SSR 
Title : Obtaining Pure Metels by the Zore Crystallization Method. I. Obtaining 
Pure Tix. 


Orig Pub : Fiz. mefallov i metallevedentye, 1955, 2, Nol, 93-99 


Abstract ; The purity cf the jzitial acd recrystallized tir is characterized by the 
‘relative value cof the regidval electric resistivity =R), /Rp1 where Ry 9 
is the resistazce of the qvestigated specimens ef tin at fhe poiling point 
of liquid helium wider normal pressure conditiors, ani R, is the resis~ 
tance of the same specimen at room temperature. When measuring the resi- 
dual resistaxce of {dividual "samples". the specimens were prepared in 
the form of trix. wires (0.1 mm in diameter) obtained by melting a piece 
of metal in a glass capillaxy tube andi stretching it into a thread. The 
wires were anzealed at 120 =~ 140° for one hour. Curves are given for 
the dependence cf the residual resistance of tin in the initial and final 
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Abs Jour 


-Category : 


USSR/Solid State Physics - Morphology of Crystals. Crystallization &-7 


» Ref Zhur - Fizika, No 2, 1957 No 3932 


portion of the ingot on the number of the recrystallizations. Eight 
to ten recrystallizations are enough to complete the tin-purification 
process. It can be seen from a graph showing the distribution of the 
impurities along the ingot after tin recrystallization, that in half 
the length of the ingot the impurity concentration is at a minimm 
and is constant. The impurities are concentrated at the end of the 
specimen (approximately 0.25 of the length of the ingot). From the scheme 
of the fractional multiple zone crystallization it can be seen that 
commercial tin contains impurities with K <1 and K >1 (K is the 
coefficient of impurity destribution, K—C egpid /c3d9. ; C is the 
concentration). , 
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Abs Jour ; Ref Zhur - Fizika, No 2, 1957 No 3933 


Author : Aleksandrov, B.N., Verkin, B.I., Lazarev, B.G. ee 
Title : Obtaining Pure Metals by the Zone “Crystallization Method.IT. Obtaining 

Pure Tin by a Combination of the Zone Crystallization Method with Puri- 

fication of Metal from Volatile Impurities by Prolonged Heating in High 


Vacuum. 


Orig Pub : Fiz. metallov i metallovedeniye, 1956, 2, No 1, 100-104 


Abstract : High temperature heating of tin in yacuum reduces noticeably the contents 
of impurities with K >1, and further multiple zone erystallization 
guarantees &@ more effective removal of the impurities of this kind re- 
maining in the ingot. The use of fractionized multiple zone erystalliza- 
tion for the purification of chemically pure tin with initial value of 
GF = (1.4, -- 1.6) x 10-3 has made it possible to obtain a metal with = 
2.7x10°". A pubsequent 10-hour heating of this metal at 1000° and a 
pressure of 10-© mm mercury reduced the residual resistance to (2.0 -- 


2.1) x 10° 
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ussr/Solid State Physics - Mechanical Properties of E-9 is 
Crystals and Crystalline Compounds ‘ 


Ref Zhur - Fizika, Io 3, 1957, lic 6787 


Garber, R.I., Gindin, T wey Kogan, V.u., eee B,G. 
Physico-Technical Institute, Acadeny of 5 ces rraine SSR 
X-ray Investigation of the Plasticity of Single Crystals of 
Berylliun 


Izv. AN SSR, ser. Fiz., 1956, 26, Mo 6, 639-640 


X-ray diffraction, metallography and micro-interferometry 
have been used to investigate single crystals of beryliiun, 
cut in the form of ractanguler perallelcpipeds, with one 
of the faces aligned with the plane of the base. The 
specimens were deformed by unilateral compression at ten- 
peratures from -253 to E00°. The results of the investi- 
gations are summarized in a table. 
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LazareVv, B.C. 
suBJEcT USSR / PHYSICS cARD 1/2 PA - L613 
AUTHOR KOGAN, Vedes Li wi AAO y BeGey BULATOVA, telte 
TITL: tne Crystal otruccure of nydcogen Mu peuterium. 

PERIODICAL Zurn.eksp.i teor.fis, 31, fasc.3; Syl - Syl (1956) 

Issued? 12/1956 


The present work invest ure of solid deuterium. The samples of 
liquid D were produced by condensation on a copper capillary filled with Liquid 
helium. By the method of sharp focussing roentgenogr ephs with distinct lines were 
obtained after exposure of from 1 to 2 hours. Unfortunately, the lines of D are 
visible only under small angles, which renders @ reliable interpretation of the 
X-ray pictures and an exact determination of lattice parameters a@ifficult. With 

of reliability attainable ir. this case, the structure of D 

/a = 0,94 and with the 


tetragonal with the axial ratio c 
ted to 0,18 g/cm®. This 


parameter a = 5,h Q . The density D in this case emoun 
a concerning the structure of hydrogen, 


result made it necessary tocheck the dat 

because the difference in the structure of the lattices of H and D appeared 
strange. Such a difference could occur particularly in the case of the existence 
of a polymorphism with 4 transformation temperature of ~,2° K in both isotopes. 
However, neither H nor D change their structure at from 1,5 to yl? Ke 

In the work by WeHeKEESOM et al.Comm.Phys.Univ.Leiden, 209 d, (1930) on the 
structure of solid H no roentgenographs are mentioned, but they apparently 
consist of individual reflexes through which DEBYK's arcgwere plotted. A simple 
utilization of such 4 roentgenograph taken in accordance with the conditions 


igates the struct 
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ussR / PHYSICS carp 1 / 2 PA - 1779 
ESEL'SON,V.N., LAZAREV,B.G., SINEL'NIKOV,K.D., SVEC,A.B. 
Qn Some Peculiarities of Rotating He II. 


PERIODICAL Zurn.eksp.i teor.fis,31,fasc.5,912-912 (1956) 
Issued: 1 / 1957 


At first several previous works dealing with this topic are cited. An experi- 
mental confirmation of the dependence of the inertia moment of rotating He II 
on velocity and an estimation of relaxation time would be most desirable. This 
problem could be solved by studying the damping of the rotation of a glass with 
He II which is the nearest approach to the continuous equilibrium between the 
normal and the supraconductive component. As relaxation time was not known, the 
rotating system had to have alauffiviently low damping. For this purpose a plexi- 
glass vessel was suspended in a magnetic field which warranted rotation of the 
vessel for several hours after an initial ~elocity of several revolutions per 
second had been imparted to it. The vessel (R = 1,5 om) contained about 300 
light aluminium disks which were arranged at a shorter distance than the depth 
of penetration of the viscous wave. With the help of a rotating magnetic field 
the rotation velocity of the vessel containing the He II was brought up to the 
assumed value, after which the field was switched off. Under these conditions 
only the normal component of the He IT could at first be taken away with the 
disks, but with its supraliquid component this was possible only after re- 
laxation time. If relaxation time exceeds the time of screwing-out (2), it was 
obvious that, with a growing distance of the supraliquid component, a consider- 
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able modification of the moment of inertia of the vessel containing the helium 
(about 25%) was to be expected, which would mean a modification of rotation 
velocity. 

However, the investigation of the damping of the rotating vessel containing the 
He II showed no noticeable change of velocity, which is illustrated by an 
attached diagram for the dependence of rotation velocity on time recorded at 

T = 1,5° K for a duration of screwing out (?) of 10, and for 2 seconds. The same 
tests make it possible to determine the dependence of the inertial moment of 

He II on rotation velocity. It was found that at velocities of more than 0,5 
rotation per second there is no such dependence. 

Thus, the lack of the extraction of the supraconductive component on the 
occasion of experiments with an oscillating stack of disks when small amplitudes 
are used can by no means be explained by too long a relaxation time. Hitherto, 
the problem of the dependence of relaxation time on velocity has not yet been 
solved. The authors! attention was drawn to this fact by L.D. LANDAU. 


INSTITUTION: Physical-Technical Institute of the Academy of Science of the 
Ukrainian SSR, 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910018-3" 


set KEEPER eS ee CESS EEE RSS 


"APPROVED FOR RELEASE: 


’ 


03/13! 2001 CIA-RDP86-00513R000928910018-3 


Lazare, BG: 


SUBJECT ussr / PHYSICS carp 1 / 2 
AUTHOR CARBER,R-I-, GINDIN,I.A., KOGAN, V.S-s LAZAREY,B.G. 


* TITLE The Recrystallization of Metals at Low Temperatures. 


PERIODICAL Dokl. Akad.Nauk, 110, fasc.1, 64-66 (1956) 

Issued: 11 / 1956 veviewed? 11 / 1956 
This work deals with the direct observation of the microstructure of technical 
iron (0,037 G) and nickel deformed at the temperature of liquid nitrogen. The 
examination of iron and nickel makes it possible to explain the influence exer- 
cised by the principal forms of plastic deformation, namely of twin-formation(?) 
and creeping on the creation of inhomogeneities of the crystal lattice caused by 
deformation and on the occasion of processes of recrystallization which are due 
to these inhomogeneities. Fine- and rough-grained samples with 25-3067 ani 100 
- 200 diameter were examined. Deformation was prought about either by rolling 
or by pressing 4 nardened ball through an immobile thin-walled tube in Liquid 
nitrogen. The degree of deformation was petween 5 and 14%. The X-ray structure 
analysis was carried out: a) in the initial state; b) immediately after the de- 
formation in liquid nitrogen without heating up to room temperatures, 2) after 
a 10 to 12 hours! stay period at room temperature. Parallel with X-ray investiga~ 
tion a metallographical investigation of the samples was carried out. 
In the case of the iron and nickel deformed in liquid nitrogen the structure was 
refined by recrystallization after heating up to 30°. A microphotograph of the 
structure is attached. While the ball is pressed through the tube (in liquid 
nitrogen) a deformation structure is produced in the sample which is destroyed 
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by subsequent heating up to room temperature. A similar structural change is 
found in iron samples after rolling in liquid nitrogen, but in this case the 
dagree of refinoment is higher than on the occasion of prossing the ball 
through the tube. The degree of refinement in iron and nickel after treatment 
at low temperatures followed by heating to 20° depends on the size of grain of 
the initial structure as well as on the degree of deformation. For the pro- 
duction of microdistortions the initial stages of deformation are of import- 
ance at low temperatures, on which occasion the work performed by exterior 
forces goes over nearly entirely into the latent deformation energy. On the 
occasion of deformation (beginning with an 8% deformation) as a result of 
pressing a ball through a tube micropores are produced, a process which may be 
connected with mechanical twin formation. In all the cases of recrystallization 
at low temperatures investigated on this occasion, deformation was brought 
about by the formation of creeping stripes either in a pure form (nickel) or 
in connection with twin formation (iron). 


INSTITUTION: Physical-Technical Institute of the Academy of Science in the 
USSR. 
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O41 decomposition in diffusion pumps. Ukr.fiz.zhur. 2 no.l: 
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GALKIN,A.A., KAN,Ya.S., LAZAREV,B.G. 56=6-47/56 
On the Jump-Like Damning 01 the Current in a Supraconductave 
Ring. (0 skachkoobraznom zatukhanii toka v sverkhprovodyashchen 
kol'tse, Russian) 

Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol 32, Nr 6, 

pp 1582 - 1582 (U,S.S.R.) 


A thin lewdring located coaxially with a coil is cooled dom 
to the temperature of liquid helium, and in it 5 curren’ is 
induced. If the lead ring is evenly heated (107% to 107 °/sec) 
an EMF will be generated in the coil. On this occasion it will be 
noticed that the current dies down abruptly. These current jumps 
have aduration of some seconds. In the intervals between jumps 
the current remains equal. At 4,2°%, al/I sw 1074. The effective 


resistance which corresponds to the damping of the current at the 
places where the jumps occur, amounts to ~ 10-110. (1 illustrationn 
and 2 Slavic references) 


Physical-Technical Institute of the Ukrainian Academy of Science. 
(Fisiko-tekhnicheskii institut Akademii nauk U.S.S.R.) 


13.23.1957 
Library of Congress 
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LALIREV, Bie. 


AUTHORS: Lazarev, B. G., Sudovtsov, A. I., 56-4-42/54 
oy Smirnov, A. P. 


TITLE: On the Supraconductivity of Beryllium Foils Whien 
Condense on a Cold Underlayer (0 sverkhprovodimosti 
plenok berilliya, skondensirovannykh na kholodnoy 
podlozhke). (Letter to the Editor) 


PERIODICAL: yhurnal Eksperim. i Teoret, Fiziki, 1957, Vol. 33, Nr 4, 
pp. 1059-1060 (USSR) 


ABSTRACT: Thin beryllium layers are by vaporizing condensed on the 
bottom of an evacuateable glass bulb. During the processes 
of vaporization and condensation the bottom of the glass 
bulb is dipped into liquid helium. The measurement of the 
supraconductivity takes place over two electrodes that are 
melted into the bottom. The thickness of the layer was 
about 1075 cm. When the thickness increased to more than 
10-5 om, the layers came away from the underlayer. Fresh 
layers show supraconduotive properties already at 4,2°K. 
An accurate determination of the transition point was not 
yet made, but it is supposed to lie near 8°K. 
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~ On the Supraconductivity of Beryllium Foils Which Condense 56-4-42/54 
,on a Cold Underlayer 


There are 2 Slavic references. 

ASSOCIATION: Physico-Technical Institute AN Ukrainian SSR 
(Fiziko-tekhnicheskiy inetitut Akademii nauk Ukrainskoy 
SSR. ) 


SUBMITTED: July 9, 1957 


AVAILABLE: Library of Congress 
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LAZAREY E.G. 


AUTHOR DMITRENKO, I.Me, VERKIN, Bel, LAZAREV, BsG. 56=7=53/66 - 
TITLE The Influence Exercised by Pressure from all Siues 


upon the Magnetic Properties of a Zine Monocrystal at 
low Temperatures. 

(Vliymie vsestoronnego szhatiya na magnitnyye svcyatva 
monokristallovy tsinka prinizkikh temperaturakh). - 


PERIODICAL Zhurnal Eksperim. i Teorete. Fiziki 1957, Vol 33, Nr 7, 
pp 287~289 (USSR) 
ABSTRACT At a temperature T = 4,2°% of a magnetic fiwld H = 8400 Oe 


a self made zinc monocpystal Was once exposed to a pres- 
sure of P ~ 1500 kg/em which pressure was then lifted. 
These conditions prevailing the curves for the angular 
derendenze of the moment L » Which acts upon the crystal, 
and the dependence x 


4\,,(1/H) for 9 20 and 80° are given. 
xX 


(With 2 Illustrations and 5 Slavic references) 
ASSOCIATION: Physical-Technical Institute of the Ukrainian Academy of 
Sciences. (Fiziko-tekhnicheskiy institut Akademii nauk 
Ukrainskdy SSR.) 


PRESENTED BY: 


SUBMITTED: “ 
AVAILABLE : Library of Congress. 
Card 1/1 
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SOV/137-59-12-26631 
Translation from; Referativnyy zhurnal, Metallurgiya, 1959, Nr 12, p 124 (USSR) 


AUTHORS: Aleksandrov, B.N., Verkin, B. I., Lazarev, B.G. ‘ { 
a SST en nnetaene l 

TITLE: Preparation of Pure Metals by the Method of Multiple Zonal-Recrystalliza- 
tion and the Use of Ra c Io Investigate the Mechanism of 
Purifying the Metal From Admixtures by the Indicated Method 


PERIODICAL: Tr, Sessii AS UkrSSR po mirn. ispol'zovaniyu atomn, energil, Kiyev, AS 
UkrSSR, 1958, pp 119 - 137 


ABSTRACT: The authors analyze the methods of metal purifying ty recrystallization, 
and the equipment for multiple zonal melting developed at FII of AS 
UkrSSR; they discuss results obtained by investigating the mechanism 
of the process (distribution of the admixture over the zone, non- 
stability of the process, and otis aes, fe bhe PL grahi ce with the 
0, 


use of radioactive isotopes (Sn11 It was 
established that the design of an ae fi 8 with a a erucible, 
divided by a partition, proved convenient, In this installation the motion 
of the ingot is performed by the continuous rotation at a required speed 
of a horizontal disk and the crucible. The authors deseribe a variant of 
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Preparation of Pure Metals by the Method of Multiple Zonal Recrystallization and the 
Use of Radioactive Isotopes to Investigate the Mechanism of Purifying the Metal From 
Admixtures by the Indicated Method 


the installation for smelting easily-melted and low-melting substances (the latter 
with a refrigerator) and of high-melting metals, An installation for zonal melting 
by electronic bombardment is described, Information is also given on the possible 
preparation of an ingot with a constant concentration of the admixture over the 
length, on account of the circulation through the liquid zone of a metal with an 
initial content of the admixture, 
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56-1-42/56 


Yogan, V. S., Laz:rev; B. G., Eulatova, R. F. 


On the Phase Diegram of the System Hydrogen - Deuteriua 
(0 diagranme sostoyaniya sisteny vyodorod-deyteriy ) 


Zhurnal Eksperimental'noy i Teoreticneskoy Fiziki, 1958, 
Vol. 34, Nx 1, pp. 238-240 (USSR) 

At first reference is made to papers dealing with the same 
suject. In the Congress on Physics of Low Temperatures held 
in June 1956 in Leningrad reports were also made on the 
results of investigations of the crystal-structure of the 
mixtures of hydrogen-isotopes. The solid solutions in such 
a system only exist in limited domains of concentration. The 
present paper gives more accurate data on this system which 
were obtained on the basis of the thermal analysis of the 
hydrogen-deuteriun nixtures. The mixtures produced of pure 
isotopes were condensed in a calorimeter immersed in liquid 
hydrogen. After the evacuation the mixture was slowly heated 
in the temperature interval 14 - 19°c. The thermal analysis 
showed a horizontal part on the solidus curve at 16,4 K. By 
a comparison of the data of the thermal analysis with the 
results of the X-ray photographs at a temperature of 4,2°K 
the approximate boundaries of the domain of the separation 
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On the Phase Diagram of the Systen Hydrogen - Deuteriun 56-1-42/56 


the peritectic surface in crystallizations of the nixtures 

at concentrations of from 26 to 52 per cent by volume of 
hydrogen was visually verified. In parallel wit! the thermal 
analysis the X-ray structure investigations of the hydrogen-~ 
~deuteriun mixtures and of the pure iszctopes were continued. 
A certain perfection of the method of photographing Permitted 
the removal of the parasitie lines. The rocntzenograms 
contain 2 hydrogen-lines which correspond to the distances 
ad~3,°15 8 ane d~2,79 R between the Planes. Of the 
deuteriun-lattice only one line with d~2,°4 K exists. Due 


exist under large angles. There exists a concentration range 
in which the solid mixtures of hnidrogen and deuterium ize 
two-phase. The problem of the exact structure of hydrogen 
and deuterium still remains unsolve!. In any case the 
lattices of hydrogen and deuterium are different. The results 
obtained here indicate & separation in liyers in the solid 
mixtures of the nydrogen isotopes and correspond to the 
conclusions drawn by Prigozhin (reference 3) on the existence 
Card 2/3 of a critical temperature, below which the isotope mixtures 
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On the Phase Diagram of the System Hydrogen - Deuterium 56-1-42/56 


must split up in layers. There are 1 figure and 4 references, 
2 of which are Slavic. 


ASSOCIATION: Physical-Technical Institute AN Ukrainian SSR 
(Piziko-tekhnicheskiy institut Akademii nauk Ukrainskoy sspR) 


SUBMITTED: October 5, 1957 
AVAILABLE: Library of Congress 
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The Influence of Universal Compression Upon the Electric Cone 
ductivity of Metals at Low Temperatures (Vliyaniye vsestorone 
nego azhatiya na elektroprovodnost! metallov pri nizkikh tame 


Zhurnal Eksperimental! noy 1 Teoreticheskoy Fiziki, 1958, Vol, 34 
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At first reference is made to papers dealing with the same aube H 
Ject. The present paper gives some results of the investigne t 


tion of the inflvange mentioned in the title, Measurements were 

made with zino, tin, gold and bismuth, All samples (with the 
exception of gold) were produced in the form of nonocrystala, 

The metals used here Were highly pure. Bisnuth was only invese H 
tigated, in order to compare the results obtaimd here with ‘ 


Ken, L. S, , Lazarev, B. G, 
Pee ed 
TITLEe 
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PERIODICAL: 
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ABSTRACT: 
the results obtained by N. Ye, 
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pressure in bismuth causes an in 
tire temperature range investiga 
Card 1/2 mined here behaved differently, 
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der pressure at sufficiently low temperatures is common to 
them, On a temperature inorease this inorease of the resistance 
becomes smaller and at a ceytain temperature (characteristic 
of avery metal) the increase becomes equal to zero. Upon fure 
ther rise in temperature the effect changes its sign. Numeri- 
cal data on this effect for zine, tin and gold are given. In 
all metals investigated here the authors observed an increase 
in resistance under the influence of universal compression. 
This phenomenon is reversible. No explanation for the effeot 
observed could hitherto be given. But the mechanism of this 
effect is probably different from the mechanism of the influe 
ence exerted by pressure upon the eleotrio resistance at high 
temperatures, Under the influence of pressure similar oondie 
tions as in semiconductors are supposed to ocour for part of 
the electrons, There are 7 references, 6 of which are Slavic. 

ASSOCIATIONs Physioal-Technical Institute AN Ukrainian SSR (Fiziko-tekhe 
nioheskiy institut Akademii nauk Ukrainskoy 8SR) 

SUBMITTED: October 31, 1957 

AVATLABLEs library of Congress 
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' AUTHORS: Dmitrenko, I. i., Verkin, B. I., S01/56~35-2-4/60 
: Lazarev, B. G, 
mans ; 
TITLE: The Magnetic Properties of Metals at Low 
Temperatures IV (Magnitnyye svoystva metallov pri 
nizkikh temperaturakh IV). The Influence of Pressure 
Brought to Bear From All Sides Upon the de Haas-van 
Alphen Effect in Zine Crystals (Vliyaniye vsestoronnego 
szhatiya na effekt de Gaaza-van Al'fena ukristallov tsinka) 


PERIODICAL: Zhurnel eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 2, pp 328-339 (USSR) 


ABSTRACT; The present paper aims at contributing towards facilitating 
research work concerning the anisotropy of the magnetic 
properties of crystals at low temperatures. Homogeneous 
compression of samples (from all sides) was brought about 
by applying the method developed by Lazarev et al. (Ref 10), 
io e. by allowing water to freeze in a bomb. The bomb 
consisted of pure beryllium bronze (made by I. Bolgov). 
Experimental conditions: Pressure p 1700 kg/oem2 

Magnetic field H 20 000 
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The Magnetic Properties of Metals at Low S0V/56-35-2-4/60 
‘ Temperatures Ly. The Influence of Preasure Brought to 
Bear From All Sides Upon the de Haas-van Alphen Effect in Zinc Crystalg 


Temperature Interval 1gG Woe 
The samples investigated consisted of spectrally pure zine 
supplied by the firm of Khil’ger, which was subjected to 
different kinds of treatment: 
2n-1: prepared according to reference 12, 7 times 
recrystallized Khil'ger-zine. 
én~2, Zn+3, Zn-4: (round) prepared in quartz shell 
according to Obreimov--Shubnikov; velocity of growth- 
10, 15, 50 mm/hour, 
Zn-7 (hexagonal) Prepared by the method developed by Kapitsa, 
growth: 5 mm/hour. 
First the de-~Haas-van Alphen-effect in the free zine crystals 
18 dealt with. The results obtained are shown by diagrams 
(Figs 2 - 6) (angle-dependenos of oscillation periods of 
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Temperatures IV. The Influence of Pressure Brougnt to 
Bear From All Sides Upon the de Haas-van Alphen Effect in Zine Crystalg 


oscillations for the smallest group of mobile charges in 


crystal) the periods of these oscillations increase by 

40 ~ 48 %, Homogereaug compression (from all sides) further 
causes 2 considerable decrease of the Oscillation amplitude 
as well as a modification of its temperature~dependence. 
Experimental results are compared with the phenomenological 
theory of the effects of osciliations in metals. The author 
thanks A. M, Kosgevich fer discussing results. There ars 

7 figures, 3 tables, and 22 references, 15 of which are 
Soviet. 
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‘A" THORS: Gindin, I, A., Lazarev, B. G., SOV/56~-35-3-46/61 
Starodubov, Ya. D>;~Khotkevich, V. I. 


TITLE: The Low-Temperature Polymorphism of Metals 
(Nizkotemperaturnyy polimorfizm metallov) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 3, pp 802 - 804 (USsR) 


ABSTRACT: In the present paper (unlike the practice adopted by several 
earlier papers dealing with the same subject) the method of 
mechanical tests is used, in which the compression diagram 
of lithium, sodium, cesium, bismuth, and beryllium samples 
with subsequent heating are investigated. Also the varia- 
tions of volume in inverse transformation are recorded. 

These tests were carried out on a one-ton machine with a 

rigid dynamometer, which is suited for carrying out measure- 
ments at helium temperatures, The velocity of deformation 

was constant and amounted to 0,03 mm/sec. A graph gives a 
typical diagram of the deformation in the coordinates "stress ~- 
absolute compression" for lithiun. At 77°K this is the 
melting curve with consolidation of the shape at high degrees 

Card 1/3 of deformation. There are no singular points indicating a 
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The Low-Temperature Polymorphism of Metals SOV/56~35~3-46/61 


transformation. If the deformation temperature drops to 
Seven 20°*K and less (down to 44°); @ characteristic discontinuity 
agit is observed on the curve with a sharp decrease of resistivity 
against deformation, The most direct proof of the polymor- 
phous transformation in the tests discussed are the variations 
of volume in inverse transition while the deformed sample ig 
being heated, Similar curves were obtained also for sodium. 
a: In the case of cesium no polymorphous transformation is 
oan observed on the deformation diagram even at 1,4°R,; Neverthe. 
BY less, the shape of the curve of heating allows us to conciude 
i that, to a small extent, such a transformation actually exists. 
fofs This behavior of the three alkali metals is apparently scn- 
nected with the reduction of characteristic temperatuie and 


in the compression diagram is observed also in the case of 
beryllium at temperatures of 4,2°K ana less. All this seema 
to indicate an extensive occurrence of low-temperature poly~ 
morphism, which ig observed in the cage of tin, sodiun, 
ae lithiun, cesium, bismuth, and beryllium. There are 2 figures 
Pi Card 2/3 and 6 references, 4 of which are Soviet. 
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ASSOCIATION; Fiziko-teknichoskiy institut Akademii nauk Ukrainskoy SSR 
(Physico-Technical Institute of the Academy of Sciences 
Ukrainskaya SSR) 
SUBMITTED; June 7, 1958 
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Eine Wasserstoffkondensationspumpe mit eingebautem Verilinsiger') 
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Ka wint odie Waserretrfirndrnaat annem pe mit eunet Swag sationspampe [1]. Rei hohen Reuggeschw: 
weeteng von 2.7: 1054 und crrarhantom Verfiwaneer brvhrebre. (mine Quadratzentineter KilhiMiche gow 
eee Rectang ay Porterung eon Fa) erteugt die Pumpe ein gates 
Ber Gewinnang dee Gamer Kirt “fe vorimehten Lewtung) Endvakuam von «1)°t10* Torr, 

Brera’ JAZ Bs nae eemere rab see fee UsuS er serene In den in [1} beschtiebenen Konstruktionen erfalate 
Seetire Marmara motels extreerniceye, treient die Rohtung dareh Eingieen eon Aitasigom Waseertofl 

Bei dee Bindetermperntar des Waseetetofe (0.4K) in das Kondensationsetement, Trote grofler Rinfachhest 
ist der Dumplituck det m-isten Stofie Aaierst gering, 
oo dal eine auf diese Temperatur grkdhite Flache eeibet 
unter Ultrahachvakwembatingungen = (p< 10°* Tarr) 
fast ally auf sie treffeoien Molekule tonlenssert. Eine 
Kablfliche ist das Haeptstement der Waserstoffkonten- 
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Waseerstoff unmiltelbar an dee Pompe selbet verfliasigt. 
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SOV/89 -7-2-3/24 
Borovik, fa. 8,, Lavarev, Mb. G., Mikhaylov, I. ¥F. 
A Hydrogen Condensation Pump With a Built-in Liquifier (Vcdorodnyy 
kondensatsionnyy nasos s avtonomnym ozhizhitelem) 


Atomnaya energiya, 1959, Vol 7, Nr 2, pp 117 - 121 (USSR) 


Most drawbacks of the pump described in reference 1 are elimi- 
nated in the newly developed pump by the fact that the hydrogen 
is liquified directly in the pump. Two sectional viens show 

the components and the construction of the pump as well as give, 
to a certain extent, description of the components and their 
functions. The liquifier is in connection with the compressor 

(10 m>/h), but can also be attached to a 17 m3/h compressor be- 
cause it has sufficient cooling surface. The operational capacity 
of the pump was tested with an iron container of NM 1.5 m3 con- 
tent. As the container had a number of flanges and threaded pipe 
connections, special inside cleaning was impossible and due to 
this fact a vacuum of ‘only ‘5.1078 mm Bey was achieved. The suction 
rate of the pump was experimentally determined to be 37.109 1/sec 


in the 107! 2 107? pressure range, and it was also established 
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A Hydrogen Condensation Pump with a Built-in Liguifier S01/89-7-2-3/24 


that this rate as independent of the pressure. A separate 
test establighed that the pump functions even if there is a 
considerable formation of gas in the vessel to be evacuated and 
if there is a considerable amount of dirt on the cooling surface. 
By inserting a water cooled shutter between the recipient and 
the pump the suction rate was decreased to 17.103 1/sec and even 
under these conditions at the evaporation of iron for example, 
a vacuum of 1 - 1.5.107°° mm Hg was achieved. There are diagrams 
showing the dependency of hydrogen consumption in case of strong 
secondary gas formation and the dependency of the liquifier's 
capacity on the pressure and the thermal stress respectively. 
The maximum capacity of the liquifier is 4 1 of liquid 
hydrogen/h at 60 atm. Calculating this data for a 10 n?/h- 
compressor, it means 2.5 1it/h. The maximum evaporation of the 
whole installation is nw 21/he The aggregates of the pump consume 
~v 13 kw at a pumping efficiency of 37.102 1/sec, including the 
electric energy needed for liquifying the nitrogen in the liqui- 
fier. When the energy consumed for producing the nitrogen needed 
for cooling the main cock is alsc considered, the total con- 
sumption is w 17 kw. An oil diffusion pump of the same capacity 
Card 2/3 has a higher energy consumption. B. P. Batrakov and V. I. Sharonov 
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participated in any ing out the. measurements. There are 6 
figures and 2 Soviet, references. 


SUBMITTED: February 13, 1959 
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AUTHORS: Lazarev, BG; Suiovtsov, Al. and Smirnov, AoPo 


ee eee eer 

TITLE: Plastic Deformation of Tron During the ~—>« Phase 
Transition (0 plastichesko deformatsii zheleza pri 
fazovom Y> o a nucae) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1959; Vol 7, Nr il, 
pp 122-127 ( USSR ) 


ABSTRACT: In a number of papers (Refs.l-4) irreversible changes 
were detected in the sizes of iron specimens whilst passing 
through the g@i-—>\ transition temperature Tange: Lately 

a paper (Ref.5) has appeared which deals with this parti- 
cular phenomenon. The authors of the present paper give 4 
few results of their investigation of the residual deformation 
of iron during transition through the phase change. This 
phenomenon has been detected dilatometrically-. The 
experiments were carried out with Armco iron, and a few 
experiments with pure 4ron(made by the firm Hilger)» All 
measurements were carried out in a vacuum of 107 -1077 mm 
Hg» The basic measurements were carried out by means of a 
Gard 1/5 simple dilatometer placed in a vacuum (see Figel)» In 
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Plastic Deformation of Iron During the yY—p»« Phase eee wer 


order to check the ascuracy of the instruments, dilatometric . 
curves (Fig.2) were plotted at low heating and cooling ~ 
rates. On plotting the curves under conditions of slow 
heating and cooling, residual. changes in the length of the 
specimens are not observed. However, & residual change 
does appear if the experiment; is carried out fairly rapidly. 
It was essential to find which stage of the temperature 
change is responsible for the phenomenon, heating or cooling. 
The dilatometric curves in Figs.d and 4, obtained for a 
suspended specimen, furnished the answer to this Both 
curves were taken on heating (plain circles) and on cooling 
(points) in the temperature range g00-1000°C. If heating 
4s carried out at any speed and cooling is slow (less than 
50°C per minute), the ailatometric curve is reversible 
(see Fige3) and no unusual effect appears. Only at a certain 
cooling rate does the residual elongation of the specimen 
begin to show (Fige4)- Hence the effect investigated 
appears in the cooling stage- It is completely absent 
4f the cooling range does not include the transition range 
Gard 2/5 of one modification to the other. The effect is repeated 


APPROV : 
ED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910018-3" 


"APPROVED FOR RELEASE: 03/13/2001 


CIA-RDP86-00513R000928910018-3 


BS AURIS Tes CESS UPR S DUP TR AS SU SE BU I ihe oe ee roa, 


SOV/126 -7-1-17/28 
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at each cycle and the overall elongation increases linearly 
with the numher of cycles. Various curves (a, 6, @, 2; 
$, e) in Fiy.5 have been plotted for various cooling rates 
(80, 90, 110, 130, 160 and 250°C per minute, respectively). 
The effact strongly depends on the cooling rate: the angle 
of inclination of the curves increases with increase in 
cooling rate. From this curve it can be seen that the 
effect appears at a cooling rate exceeding 50°C per minute, 
and increases to saturation. It is possible to assume 
that it 1s thn difference in the sign of the heat of transformation, 
and hence the difference in plasticity of the interphase 
layer, which brings about the difference in deformation 
of the metal on heating and cooling; i.e. its irreversible 
dimensional cnange. This deduction was confirmed by the 
following experiment. Armco iron plates, 0.1 mm thick, 10 
mm wide and 100 mm long were fixed horizontally in groups, 
and heated in a high vacuum by electric current in such a 
manner that their centres were in a temperature range 
exceeding 950°C (i.e. the - ~phase), whilst the ends 

Card 3/5 exhibited a temperature gradient, so that the Y~ and 
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he specimen caused it 
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There are 8 figures and 9 references, of which 4 are Soviet, 
2 English, and 5 French. 
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i 
TITLE s On the Problem of Determining. the Activation Energy of 
Vacancy-Formation Using Dilatometric Measurements 
(K voprosu ob opredelenii energil aktivatsii obrazovaniya 
vakansiy iz dilatometricheskikh izmereniy) 


PERIODICAL: Fizika Metallov 4 Metallovedeniye, 1959, Vol.7, Nrel, 
pp 154-155 (USSR ) 


ABSTRACT: Gertsriken (Ref.1) pointed out that expansion of a metal 
on heating is due to an increase in the amplitude of thermal 
fluctuations as well as to loosening of the lattice by 
vacancy-formation. The volume change due to vacancy-formation 


is given by 
Av _ go ED/RT, 
¥ 
where CG is the vacancy density and the energy of 


formation. The energy E found from dilatometric measure- 
Card 1/% ments for gold was found ta agree well with the value obtained 
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On the Problem of Determining the Activation energy of Vacancy- 
Formation Using Dilatometric Measurements 


from experiments on quenching of vacancies (Ep = 18.2 keal = 
= 0.79 eV, Ref.4). Thid value of Ep indicates a vacancy 


density of 1.08 x 10°79 near the melting point. It is 
known that a vacancy density of (1-5) x 107-4 can be 
easily quenched-in in gold. A sample with this quenched-in 
vacancy density should decrease in volume on cooling. Dilato- 
metric experiments carried out by the authors showed that no 
such contraction occurred im gold. This negative result is 
due to the technique employed: the volume contraction was 
deduced from the change in length of a sample in the form of 
a plane parallel plate 0.1 mm thick (the other dimensions 
were 8 and 100 mm). It can easily be shown that contrac- 
tion of such a sample will occur primarily in the form of a 
change in the sample thickness rather than its length. There 


are 4 references, of which 2 are Soviet, 1 German and 1 english. 
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The Energy of Formation and Jigplacement of Vacancies in Gold 


and Platinum (Energiya obrazovaniya i peremeshcheniya vakan- 
siy v zolote i platine ) 


PERIODICAL: 


Zhurnal eksperimental 'noy i 


teoreticheskoy fiziki,; 1959; 


Vol 36, Nr 1, pp 60-67 (USSR) 


ABSTRACT: In continuation of an 


authors had investigated the self-diffusion of 
the vresent paper gives a report on 
fornaivon- and displacement 


tinum, 
investigation of the 
vacancies in thin 
0.05 and 0.1 mm). 
a relative electric r 
2,10"? (Pt) were used 
room temperature). 


Measurements were carried out 
(Au) and 800 - 1500° © (Pt). Resistance measure- 


600 - 1000° C 


old~ and platinum wires 
ery pure (99-99 %) 
agidual resistance of 45.407? (Au), and 


which the 

goid and pla- 
the experimental 
energy of 
(with diameters of 


tempered metais with 


earlier paper (Ref 4) in 


( = resistance at 4.5° K/resistance at 


The wires had a length of 50 - 70 mm. 


in temperature intervals of 


ments at low temperatures were carried out in liquid helium, 


hydrogen, 
Card 1/3 
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in Gold and Platinum 
during quenching of the vacancies (gold) in water and air 
respectively. The first curve stows an exponential increase 


of & R/Ro with temperature. In a corresponding manner the 
dependence in(4R/R,) on 1/1 (T in © K) develops as a straight 
line (Fig 2). For the connection between A R/Ro and the vacan- 
cy concentration it holds that AS = (AR/Rg)E = 

= 7.7.107Dexp( -94 /RT)Se em, where Q;4 denotes the formation ener- 
gy of the yacancies. The following was obtained: a) for 
platinum: Q4 = (27.040.5) «10? cal/mole, b) for gold: 

Q, = (19.040.5).102 cal/mole. 

The second paragraph of the paper deals wit 
of the displacement energy Qo of the vacancies, 
ready been determined (Ref 1) from the growth of electric 
resistance in isothermal tempering as amounting to 12.107 (Au) 
and 25.103 (Pt). The dependence A r/R, on time 2 -30 min) 
for gold (0.1 mm) at 100° G is shown by figure 3 (straight). 
Figure 4 shows the game dependence for wires of various thick- 


nesses and various vacancy concentrations for tempering at 
120°. 


h the determination 
which had al- 
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in Gold and Platinum 


The following was obtained: 
For Qo in platinum: Qo = 
Qo = (2 

activation energy of self-diffusion. 
Qe (0. 3941.5) -109 
= (5241).102 cal/mole. 

The results are compared with those 
There are 6 figures, 
are Soviet. 
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Bulatova, R. F. 


TITLE: Diffraction of X-Rays in Polycrystalline Samples of Hydrogen 
Isotopes . 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskey fiziki, 1959, 
Vol 37, Nr 3:(9)> pp 678-683 (USSR) 


showed (Ref 1) that the diffraction picture 
of X-rays on polycrystalline samples of hydrogen, deuterium, and 
their mixtures depends on the isotepe composition of the sample. 
In this connection the authers peiieved an investigation of 
tritium (which is similar to deuterium as regards weight, but to 
hydrogen with respect to the energy spectrum ~ nalf-integral spin -) 
to be of interest. In figure i the experimental arrangement, in 
which the X-ray pictures of the solid samples of hydrogen 
dsotopes were recorded, are shown and discussed. Figure 2 shows 
the tritium X-ray picture ( copper lines were used a8 comperison 
standards) and figure 3 the X-ray pictures of Dy, and Hy» 4 
nterference patterns indicates the existence 
in the structure of 


ABSTRACT + The authors already 


comparison of the i 
Cara 1/3 of isotopic polymorphisn. The difference 
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Diffraction of X-Rays in Polycrystalline Sempies of 
Hydrogen Isotopes 


Sov /5€~37-3-15/62 


hydrogen and deuterium and the similarity of the structure of the 
latter to that of tritium shows that the polymorphism is not due 
to a difference in the energy spastra put to a differonse in the 
atomic weight. The ebaerved differences in the structure of 
hydrogen isotopes ave in acecriance with the hydrogen~deuterium 
state diagram investigated in paeferencse 1. A table shows the data 
sbtained concerning the strvctural. parameters cf the hydrogen 
{sotopes. Tritium and deuterium have a te tragonal lattice with 
c/a = 1673 and a ~ 303 and 3.35 A respactivaly, bydregen has a 
tetragonal lattice with c/a = 0.82 ani a = 4.5 KR or a hexagonal 
lattice with c/a = 1.73 and @ = 4,7 4, The densities at 4.2°K for 
2089, 


tetragonal hydrogen are 0.09 and for hexagonal hydrogen. 0 

for deuterium 0.205, and for tritium 0.324 (for comparison the 

data obtained by other authora ere alsu.given)« 

enlarged X-ray picture of a mixture of*hydrogen and deuteriun 

(80 volf Do); in which the lines of the salid solution of hydrogen 

in deuterium are clearly discerrible. The results obtained are 
discussed, and the authors thank M. N. Massalitin for the 

production of the aryostat used. There are 6 figures, 1 tables 


Cara 2/3 ana 6 references, 2 of which ere Soviet. 
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Chentsov, R- 


eUnton Conference on the Physics of Lee 


Yeesoyurnoye sowhchaniye po figike oiskikb 


Vepekhi fixicheskikh nauk, 1959, Vol 67, Br 4_ pp 743-750 


(sssr) ; 


Thie Conference took place fyoa October 27 to Novenber 1 at 
Tolist; it = organized bis ta Otdelentye fiziko-sat ate 
ebeakikh nauk Akadenii nauk S93R (Department of Physico- 
pathenatical Sciences of the Acateny of Science Ussx), 

the Akadeutya nauk Crusinekoy 98m (Academy of Sciences, 
Grusinekays SSR), end the Tbiliaskiy gosudarstvennyy unt- 
wersitat im. Stalina (Toiliet State Unt raity iment Stalin). 
Te Conference vas attended by about 500 spectalia 
"eiliet, Moscow, Khar'kov, Kiyev, Leningrad, $ erdlovsk, and 
other cities ae well « by a nusber of young Chine scientists 
at pr nt working tn the USSR. About 50 lectures vere deliver- 
ed which were divided according to research fields 


Til. Golranonagnetic 13 nunutlde 

T. 8. bifshite and VoD. Peschanskiy (EaFrt 

Physico-sochnical Institute, Khar'kov tniveraaty) 
art in connection with the 


etnias ts played by the concrete 


Khar'kov 
abowed that the most important 
geivanonagnet io properties of 
fore of the Pernt surface of cond electrons. “+ Tee 
Alekseyevskiy (LPP) spoke abou! exporinentao he carried out 

Together © Tu. P. Gaydukov. 7 inveatignted the wartatios 


of the resistance Tn the TFansveraal oagnatic field at helium 
tenperatures of Au, wy and (togetner witd 


Gu, Pb, Te. Sa, ° 
¢. I. Kostina) of Bi. Ye. 8. Borovik and Ve Te Yolota:2za 
(mPtT) inv stigated tha Galvanonasnetic propertias at .ow 
temperature of cbromiun ani 2+ onium and found tha? the 
resietence of ehroaiua grows wit! fieid atrength without at- 
taing a saturation walue. G6. Lazarey thetTt)} 
the resistance oininus an 


go 


investigated 
tures ani found that if the sanple is heated. the ainizus 
dieappeere. Tu. PB. Caydukov (IPP) said in this connection 

% doos 


jon that the sinicua eff 


vory pure asaples: the dia 


in the course of the discuss 
in gold in the cace of 


not occur 

appearence of the aininun ta explained by the plastic deforsa- 

tion of % sanple at heliua tesperaturea. MH. Yo. Azdei! 

(xnPtt) gave a report of hia work in connection with the 
{otance of cetal in 


ory of the high-frequency re 
a constant pagnetio field at low tenperntures. LS 


and ¥. M. Taukernik (thFtl)} spoke about & theoretical inveo~ 
nfiluence @ eroisad by thersoelectric forces 


quantus t 


tigstion of the A 
upon the skin effect in ¥ rious conductors. 2. Ty Ferkin and 
aourerents of the 


Aleksandrov (KnFTI) spoke atout © 


LS 
lo resletence of thin wires fate 


froa highly-pere 


elect: 

tin, indium and cadmive, and computed the fre length of 

path at 4.2 K in th sotals es acounting to 1/3} to 2/3 BB. 
B. I. VYerkin and T. v. DPoitrenko 


Brandt (ncv) end 
xnrtt investigated the Influence exercises 
etatic pressure (of 1000 atcozpneres absolute presaur 
the behavior of setale st low tenperatures and fnvestizated . 


the quantus opcillatigne of tre magnetic susceptibility of. 
1.6 = 4.2 Ke . Ye. Zil'bersean and A. w. fo 


Bismuth at 
wich (KBPTI) gave & theoretical explanation of the Tact whe 
wireatdy relatively saall deformations exercis coneideradle 
“gnfluence upon oscillation effects in metal IV. Wagnetian. 
Ase_Sa_forovik-Ronanoy (rrp) delivered’ a report on investiga- 
Sione be carried out of the anisotropy of Che weak farro- 
magneti in eonocrystal sanples of the antiferrousqetic 
unco, (the effect of anisotrosy ¥as predicted by the therno- 
dynedical theory developed dy Drysloshinakty)- In the course 
of the discuseion &. A. Alikhanor (IPP) spoke abcut neutroac- 
graphical investigations he carried out of e aagnetic 
atructure of unco low temperatures. Po L. 
Kapites etre od f the cethod dazed upon 
nea (YNIIFTRI}. who 


Daysloshinekiy's theory. eke 
lectur a read by A. S. Bora K-Pozanov, reported oc seasure> 
mente carried out by bin (in yee I7P) of the pagnetis eniso- 


tropy of the antiferrosagnetic cuSO,- ant CoS0,-sonocrystalne 


Ye. A. Turov (IFM AN SSSR, Sverdlovak) spoke about his 
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